(12) ft itts ti i c a -3 i * x & gg t ti tz m ® iti fig 



(i9) i&^awm^ii^Bi 
(43) sug^Bia 

2004 ^8 ^ 19 H (19.08.2004) 




ttWfl^^ 



PCT 



(10) HBS^PS^ 

WO 2004/070804 Al 



(51) g(8t#fr#g*: 

(21) HBSffiSIS^: 

(22) HBStBSSB: 

(25) mm&momm: 

(26) m^'Amosm-. 

(30) ffi5fc*fi?-*: 

*#fii|2003-031110 
4#BS2003- 129878 



H01L 21/28 

PCT/JP2004/001315 
2004 *2fl9B (09.02.2004) 

H*t§ 

2003 ftfl7 0 (07.02.2003) JP 
2003 *5fl8 0 (08.05.2003) JP 



F 1088001 



(71) mmAmmztii<±T<Dmfcmiz'3i\x): 

fcS^tt (NEC CORPORATION) [JP/JP]; : 
SS«5iESITB 7f1f Tokyo (JP). 

(72) *lfl#;fccktX 

(75) S§mj#/UJE@A (*@ICOLxr05«^): 
(TERASHIMA, Koichi) [JP/JP]; t 1088001 
B2ET1 7 # 1 ^B*m£U*5t£*lrt Tokyo (JP). 
=5S SIS (MIURA, Yoshinao) [JP/JP]; t 1088001 JKJr 

«s«B^£Te 7 s 1 ^H*mst<*se#ttrt Tokyo 
(JP). 



(74) itmX: mm (HAMADA, Haruo); T 1070062 M 
JR«B^Effi*lU3Ta4Sl 2^»S(DttTokyo 

(JP). 

(8D m^oui^m.^ . it^isoiAftHAt 

W AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD SE 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tt^Br«^©'EtL^y. ±x<Dmm<Dfcm&im& 

«T m>: ARffO (BW, GH, GM, KE, LS, MW, MZ, SD, SL 
SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — D v ,\ (AT, BE BG, CH 
CY, CZ, DE, DK, EE ES, FI, FR, GB, GR, HU, IE, IT, LU 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



^J^Sl^^S^S^SSSS^ MKrHOD MAN - AC ™™ SEMICONDUCTOR 
Sy** 0 * 1 * 2 -^^^'^^ I*"®***** **<«t«©«a*ftfeJ:Ut=v^S,U4>< f KKOX.>^ 



< 
00 



O 



(57) Abstract: A method for manufacturing a semiconduc- 
tor device, which comprises a laminate film forming step of 
laminating one or more nickel layers and one or more sili- 
con layers alternately on a substrate having, on its surface, a 
semiconductor region and an insulating film region at a first 
substrate temperature not causing a silicide forming reaction, 
a silicide reaction step of subjecting the laminate film to a 
heat treatment at a second substrate temperature suitable for 
forming nickel monosilicide, and a step of removing a film 
having been formed on the insulating film region by wet etch- 
ing, wherein in the laminate film forming step, the ratio of the 
number of nickel atoms to that of silicon atoms in the whole 
, i , i ,ry , . . laminate film is set to be 1 or more; a method for forming a 

mcke sdicide film which* included in the above method for manufacturing a semiconductor device; and a method for Snf a 
mckelsihcide film. The above method allows the formation of a nickel sUicidefilmofalow Glance l^ng a saa«totS 
with the minimum consumption of silicon atoms in a silicon substrate. ^usiacuory tnicicness 

(57) Sfe: Sfii/ij a zi ^®*0>m»m$-CZ Zt£H'J>tJi< LT, *i 
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^©3» (N Ni ) (Ditm (N Ni /N Si ) £1 : lcfci9fe-^-ir;KD^#< 

bfe^ oT> M 3 B fc^T J; o \Z, T&mznfe-ytrJl'^yi/ 

vim K^^^bx^tf-y^v-u-y-r ^momm aizttvx, zufcizmm 

^Ji^^SHi^T^So ^©.fcSKrf ny^r;pJi©-y-5r;ns^tt % s>u 

(^tSyUa>gf®M (Ns .) *=y^«^©«R (N Ni ) 

©J« (N Ni /N Si ) : 1 ©#&T fez 7 ^rMy y ij ^ F£ 

ifni-r^cit^T^^^ «w«^#fc#firrs'>ij3>«Tp©»» (n s i) 

KM? %-ytr)Vm¥<Dmifc (N Ni ) ©Jt^ (N NI /N Si ) £ 1 : UDfc 
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*>U «ll0»|«fcftA.T, -y^v"J3>t^ (co-deposition) $ 
«|R# 0" y fJVtzs U 3 >£>Mit (N N1 /N Si ) £JtwB£|wH§ 

^\ MSttT (10 0) (10 0) ©©IR^STftSIltdWSL/ 

< >ya 1/-^ (s O I ) If ^i/'J n > • y;i/T.-^7A -Ov'jx 
(SGOI) i^SOII^SGOIItM 

<^2mmmm> 
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- * *7Wi 32^>Ua>I33t & v U 1M 

rc. ^i(Dmmmmtmm\z. n.^;n 3 2 u □>! 3 3 ©ijih mmm 

i#OTt5y<Ja>Hf0M (N Si ) tem-*=y-5r;WH^©«Mfc (N N 
i) <Ditm (N N1 /N S i) #1 : lfcb<fc*l : 1 J; Y) fc- v tr)\,<D-%ifig,< 

/vU+K 5-y^r;^U«y--r HUB 3 5 tyija> . 

2IiiJ13 4 ffiScMoSJVi-y^r;^^— ^ry S^UIM H (N i S i x _ 

x Gex) 13 6^5. bfc^ oT , 3«*©»|Bfc < kntf, y'j3>-^ 

tV^^fe^D, MOS h7>^X*fc:feV>T^Ur3> • ^y^-^Ajl^^V 

a, »*b<«3 5 ot-50 ot:©«aettHT«waa*n*ct3W*b^. 
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££o ^J^.^ «Wi«t^fc:#fif S^Un^m^cDtSft (N Si ) IzttTZ-y 
*r)VWr?(Dmk (N Ni ) (N Ni :N S i) =2 : 10D^#T^JSbTl 

Onm0-^jk>'J^ Fmzmj&'TZm&tefe, -^Wt-YyyiJ^ 

?^frt>x&z>o hrctf-oT, *mmtz&n\*. mmcDgtmtf, ^S5>un>^> 
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>~>;xl/-* (SGOI) E f^SOII^SGOI 

mmm<DMmiZftXT, -v*r)V£i/Vn>t.*mx (co-deposition) 

^U3>a6«4 1±lC3(HF^«««4 2, y-MfijBUB4 3, y-x • FH>| 
l48tyij3>l49^I(:Hi t § o I^0X^^U>^^ 
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mz. *mi£mm<Dmmjjmz~D^Tmw?%o 
u -y-r h §^ z. $ & v >$g i ommmtv&fe <tt>#ii«fco^5Z!y^;n 

nfjs^©** (N Si ) fo*rr s - ? ^)vp^<omk <n N i> ©jt (n n1 / 
n s i) an sun?**. 

*fSW0«iS^fefc*^T, ^^^XS^^U^ K^IgttiDM 
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(N Si ) fc^*Xy^;Wlt^<Z)&& (N Ni ) ©it (N Ni /N Si ) tflfiU: 
Klty'Jlt-f F£&£^> -^v-^^fi^^^fc^m-r^^it^^^ 

If, tttt. jMteTMiTK, 7.k £ M ^ fctJ'S-T^ b x y ^ > ^ Iz^-d T^M, Iz 
fo&'T&Z. Z\(Dm. isVn>±(D-ytr)l>'W'{ FJgite, 

^/S'UIH'F (NiSi) o, Mtt«&A^CDT« Kfc^Xy^ 
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xyf>^ns-^^>ijt< iM©^ij3>if»tt (n s 

i) fcfcff *=y^-;WH^©»«c (N Ni ) OJt (N Ni /N s i) 11 ( 

Ni : S i = l : 0. 9*^) «fc 0^*^21 tj^Sb<, 1. 2 5 (N i : S i 
= 1:0. 8&m). £V*ig^Z\£tf&r)tt?2iL<. 1. 4 3 (N i : S i = 1 : 
0. 7 0*i) <kD^t^t^t^jtK £©ffi/&^£&£-yy;i^>u 

i/N S i#*l. 00 (Ni :Si = l: 1) <Dm&<D—y!r)\,lsW( FJ^X 
ttAHU X«3M : W>* (XPS) «teJ;D^#fUfc»*T?**. 



WO 2004/070804 



30 



PCT/JP2004/001315 



m e *m4*mm*marr* s i ±£mm»mm*mmr* sio 2 ±©*n 

■^tifc, lll^#:t:#ftt § ij a >gf ©iit (N S i) 

^©tt*: (N Ni ) ©it (N Ni /N s i) &2 (Ni :Si = l:0. 5) £tz 
^©^4 0 OtT7--JHTyU^ FK/SSl*&&©-»/er 
;i^>UtM HM©X^miiTA^->^t- ®T&& 0 S i ±K:fcJ:-yir;HE./ ->u 
IMF (NiSi) ©®#T£-^#WlW&©fc;ftU S i O 2 ±fCteN i 2 S 

■y-fHl^Xy^tfct^5, Ni 2 S i ©IsIJIftf-^^fe^S i02-h©v- 
U1M HM^SJRW^X^^>^$nfe©^?i^L,feo ^-©Xy^>^SO^©TE 
M^SrEl7<hB18{c:^bfeo Bp-£07te, S i 0 2 ±tCN i 2 S ilM^tl 
feX^^>^M©HlfMTEM^Ta5^>o 0 811 Si 0 2 Jt©N i 2 S i fl^X 

feNi 2 Si a*X^>^fc«fc D^^.TV^(^^^$nfeo 

W (co-deposition) S^ltWiZ^fai/W^ K^J&£i±§ CtTf—y^PS^UlJ- 
-f H^^^LxfeJ:Vi 0 ^-©^{c«, ^^©x-z^i/tv-UnXDm^lt ( 
NNi/Nsi) ^-hfBi:|WIi|(Dl^±t^^J:5Wttl^fT5o £5 LT&flfLfc 

UIMFBaSfcCBtte^TB:, (i)fi#:ft&Mt5S i±©-y^k>>J 
U--f HBtH ^ofez«^MS i ^C&ftfcLT?g|t$ns©T, is/f^ft 
fr^Xy$r;i^y v'UtM HR^oT^D, (ii)*ft»8li«S*^*rss i0 2 
±©Xy£-;l^>UtM Hffitt, &o&Xy£-;io&*S i0 2 t«fT^^©T> 
X>^>^nW^N i 2 S i 1 t^ott^, *-©8MI» _tj2Bb&©£R«K:, 

^CVD^©#S©^^$5g^^^5„ 
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m<DM\z^mwmux<D&Mm&n?Th&^ 0 ^(Dm^mmtjii&u^m^m 
mmLTcm^, m^mzmmzmuiz^^-yjrj^vD-^ Frnvmrn^mmmv) 
^^±\zn^r\zmmm^mm-^y^)vmms^^u>m(Dm^(D^it 

mmmm^m^mm\tT^jiyrx^mjz$>o. ^mmmuxcDmrnm^n 5 z. 

m^omwzmw*Tk.te-? 0 w%. ^vmmmom^mm^mm±izimt^>mm. 
mm^u&mmcDi&ft^ m^m<Dm ^Tmomm^n^, z. txm^mom^ 
mizftz-t)^ ^ ^^^<D^mmi^mm±\ziiLmt-^mmm^\t^mm<D^ 

te, ^ittof ^Tiof i^glt§ ^ tt^If oi^ W}:^§„ m 

^^m<D^m^mm±\ziiLmT^mmm^mmm<D^^ msm 2 vmm 
iziE^mmtte&o -jj, 7^yrxviMo)mmfcm®±\z&m?zmmmm> 



t 
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<m4mmmm> 

mz, ^m<Dm4mmmmx^^mm^mm(Dmm^mz^xm.m-r^>o m9 
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3>JI7 9i:ft2eSte»Jlbfc|»JBIW[7 7 £#j*-r*. 01011 «j»J^7 7©fe 

±m~c$>K>, a6tttte5fiv>^5nyir;ujB7 8, ->u n >ji 7 9 ©just, ^E-n-^n 

•©^rttteAoTiWtr* citeJ:oT»rtT***», ttOTSltoJHKUEft 2 

-yfr»m7 8 ^>U3>I7 9 0M*tt, «®)^7 7i#icMn>"j3> 
HH^ISft (N S i) fc*f-r^3^^M^©^ifc (N Ni ) ©Jfc (N Ni /N s i 
) #l*D**<fc*J;-3K:-r*. »V»tM.n«, N Ni :N sl fc*Vrcttl : 
1 «fc 0 *>3 y 5-)V<Dl5ifi£r < 1sl 2> <k -5 fcf 3 y ^r;p« t->ij3>It ©igfltig 
SIK^Tfck ^y^i/ij^ H«©»ifcfir»0RW«lteBB«lxfc©i:|l!|«iT* 
^3yer;P«©^$fc^«r5^>'U3>JB<Z)J|[$©Jt*«l. 7 9 0m^j; 
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^mmmi 7±mz^t^)n>^(Dim (N Si ) ^m-^v^vm 

^©iS&ic (N Ni ) <Dit <N Ni /N s 0 H)tl : £-^;Ujg© 

mts \ztt?z>±is u n >m ©/?£ ©jt#t i . 7 9 «t v /h$ < ^ 5 fc*rn«<fc 
mz, m9c\z7jkT&5\z, -y*)itisvn>&mmisrcm<D&mM.m&r)% 

©5/U a^fflbfc^y tr^j HK 7 l OfltHfcl&sn*. **& 

Kiio^^fe©«'&tra«7?»*© , ^#iie*r«5. 

©T, ii^^y^I^©-^tiffit fc ^U3>«f.(;ttUT'>iJt^ 
*»WTtt. il)ii#l:#ftt§y)ja>j|f0^ (N Si ) CTtS-y^r 

;wk^©« (N Ni ) ©jt (N Ni /N Si ) )*tu^f<^i5i:, »v> 
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b Tz ffift \zmm £ tifcx v tr)l> t U 3 > S JtS bxn dr;i/^ u +K H 

ufcx y *r)vm=? tzsvx t<Dit izjfo crcu^it ©x y >r )v u u- 

©^UnvS^ptfeS/St* S©T> &J&-gnrc—ytr)V*/V*)-< KKWU *^©lg. 
*SS^U3>*5Vi«#«ga^ijri>©j|gatt*5l€rj!HlViT3»a<k:L/, !fV"(>1tfi 

#^©^^{cSHlRjbt< <, *SiM4©l^JBfcfc5 0 E©«fc3te 
iCioT^ltiSt^ut^Tf^. c©i$, 5>Un>Ji©-y^;w>uiM 

Sri : 1 : 6T^Lfe^^S^#:^-rei^tC«fcoTj^flg±fc^$n^: 

Xy^v'UlH' K^Iy?>^$tl5fe0^^«|5jTt)I^ o £©£?&*>©£ 
bTtt, JifB©x^^>^©^}c, 08*tf, J$Bt 3BBMtsk*zK, *©«-&*& 
T>^XT7jc> *©*!-&»&&:£:&*&£. £^ x>y^>^J^^#- 
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>^©21^J££^;St3, x^^>^SMT^>, ^<-ofr<Dx.y^y/?m&ffi. 

le&h. mm%ftozt\z&-oT, mos h7>y^^^#sti§„ 

U £ >> u U--f F«©<gigifrffc;fc: ^Th7>/7^ ©#tt*t[&i_t:^- 

U3> (SOI) Sfi^>ij3>-^-t>A 

-f>^l/-^ (SGOI) Stre*>£V*. 

nmm<Dmmzft%_T, — y^r;i/t^Ua>tft*#f (co-deposition) 
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m 5 mmmz. mn a\z^t «fc 3 fc, h«i8 4 u n > • y 
^T^Asat«toTMsn, y-x • fk>s«8 6mi>"j3> • 

«f#8 3 jay- Mftaagi, ^8 stty-h-^-r h^*-;p*t?*s. 
%>o ±Mm4mmmm\z^x%, mm-r%m<DmffiMm&2 o o < cot^lt> 

n>0^©^ (N Si ) tettTS-y^l^©^ (N Ni ) ©J:b (N Ni / 
N Si ) ifli : I £Q%-yS r) \, (D jj-tfig,<tZ.Z>£.o\zTZ>ifi, -ytrlimtisV 
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fc£9> EH 1 Bfc^TJ;?^ ~y^;HE/->U+M' FBI 8 1 O^y-x • 

-omm 6&&tf5*~-hnM8 4izm^nrcmmm^n^> 0 z\<ot&. 

6CD^fc-y^r;i,^^-^y>,u+|-^ h * (NiSi!_ x Gex) 1812 
v"J1M F#jyf?fcjgj££:fu fr^V^UlM F£aE#jgtrfc^«k3fc:, 7 5 0 

T, «nS-yWt-T;«>)J«y-f FJB8 1 2mti<t§^i:^ 

-^^t-^y^ij^Htt, yj^-v&mm&m<ts:z>\z'm\ & 
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g^> :*> <»ai/-^ (soi) SK^>'j3>.m-^ =r> 

-f>->:xL— ^ (SGOI) a&RT?fc&V>. 

&mm<DMmzftZ.T, - y^;WtS/gn>tS*#f (co-deposition) 
£ 6 *lfijgJBT?tt, y-* . H W >m® 9 6 tt, «£>&3«bJ£iJB 9 1 3 <D± 
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©SOIifc^nwS. ilSOITfl SOIlO^tiOnmg^ic 

>m&<DW& (N Si ) fc^f^-yer;!/®^©^ (N N j ) (Dit (N N , /N 
S i) tfU. 5 (N Ni : N S i = l : 0. 6 6) ©&#TBU!1 2 0 nm©- y £r 

^/s^uim HK9 i ottmfotzt, soi»©5/ua>©»**n*jna« 

9 1 3tOK»Sf^i:5it^t4 0 t»©^y ^;i/©^£it*ibT7;2~;i, 
r«^rttTtt, S O I ICS/iJ 3>©l»sn**Sft 5 nmtniCtt, =iyfr 
JteSisV-V-f H«©fSf4«6nmfcJti:oTl/*^, **9ifcJ:oTKff2 0 n 
mO^ym; 5/U*-f HR9 1 0*»rtbfc«*J:0'b, 5"- M6tt«*t 3 « 

-ymye/UU-f HK9 1 0 «Q!l»&4«ftJIJ| 9 1 3ttILTMOS 

«WM*©JWfcfcft*.T, =ydr^i5/U3>fc***f (co-deposition) S-frfc^ 
Mfc, «fifi©»l©*JII©»IBT»Wb&«fc5lC, ffiFlB^2©*«iaST©Sft«L 

8©«rfc^wJft«aT©«MaaftffoTfeA^. tt*it©«4 ©£&©&£ 

^M^±T©MS#©ffi^^fiJffiL,Tie^6<Jtc:x-/9 1 >^Lfe©^, MfB^2 
©^^T^S^fT5^<tT^U^F^§§I^rT^<hfeWt^§ 0 

<m7mmmm> 
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**)i<t?%Mos h7>isx?izmmT%zt&vSffi-e&z> 0 suit 

mi 3 TH ^'Jn>ISl 0 l±tC>"Jn>.^;l,v-r> Ajgl ! 5^*^$ 
3^1 0 6^tr->U3>jg^ IIftlO>'ij3>.y;i,7z^ii l 5^xtf^ 

#mzm< b^ttn^e>^^„ syija>?t^nii4tv-x- h*w> 

««1 0 6 ^#tfvUn i Onrng^^. L^t oT> #fgHJ£ 

1 10^>ijri>.y;PT-ryA®l l 5tlt§0^<r ( !:^-ef§t ife ^ 

Sy'jn>i©yij3>iiidw^^^, ->u+>-r Vik<DmzV-X • H 

^myy'JKHUl l 0^yij3>.^-?-r>All 1 
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m 1 3 fccfc^T, «f^io2 \tm^nmm. nmos hmmm, n^- 1 

35 -So 

mmmvMmziXXT, -ytr)V£isVn>£&#Vr (co-deposition) S-frfc^ 

a©«ffc : 3H»Wa:fijftT?©«waa*tfoT'bAVi. ABzfc©Sl4©£S;ife©^tB 
#««±7?©»fttt©fflSSfiJfflbTSBa^«;fcX5;5 1 >^bfc© , fe, MfEU 2 

<msmmmm> 

3g?\ HI 1 4 A fc^T <k 5 fc, *?*MMtt 2 0 2 tltc > U 3 2 

0 1±fC> 0 3RW-hmm 2 0 4*i«Il/T*^, v 

Un>m>fb^Sfc«^Un>^b^e»^5^^y^2 0 5$iit§ o 

u vi/^y^-h F^i^^taoty- bmm*i&j$.-tz> a zz\t\ 
^5 i >^t-^i^©xy5 L >^Tx^^>^^n^^^e>«^^ 0 
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01 4C{»J;5^-^;^>'Un>©Sl)i2 0 8$, ±*£Lfc# 
^UH-TH (NiSi) I2 0 9^ M $tl5„ £©«, ^Mi2O4±0^ 

«BO»*tftAT, =^M^r j3>iww (co-deposition) 

TR!S * 5 fc * ^«W^«T©«Waak: J: o ft & ft«¥*MM*tk&ttttft 
(H»J) 

»Wft«4:bT»«lxK^^ (MB E) H3>0 (10 0 

**V*:X£SHftnT. »2(DXfiUE4 0 0«CT3 0»m©*M9tfr*oT 
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Cnm) 


s i m<vmz 

<nm) 








A 


2 


5 


5 


4 0 0 




B 


2 


2. 5 


5 


4 0 0 


9. 7 


C 


2 


2 

2 


5 


4 0 0 


9. 5 



c in 



CftfcStbT. ^Bl?«, NiI©S^2nmTSiI©Mf2. 5 nm 
T**©^ SiJ|/Nif=l. 25^0, *^Ttt*-r*£Ni«*©# 

nmtSil©J|^f2nmW0T, S i */ N i J¥= 1 K^fcTtt 

*6ft&. K»B*J:t««CO^y^ij^ HlftIKU {-oft* 
£X 1 h&Jft«&* 6ffitt**tmtbfcH«, »i4-17/tQcmi^ 
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♦MttlfcftMT. fliWcrti. -yfAsesi,^ |.*6at*= y *- 
©4«. «»7r**-: o. 8 2MWTMWS4, WfCTtt. »i5nm 

tt-,^rty.>, JK HfcastautsfhftfflT., - >U1H - HS (Ecw*gsn 
css-r*. tw,T. **s#rat. etiDtsfii-^xoMi^ 

<t,T. -yir^yj-iJU-f M^aWafJO-^ir^g^ p KftJ8 

x • FM^sewKftaw i o n^Tiaa^naasf. -e©^ 

*90. 8 2mii*>5 12nmHTia,Tl,«. «e oT , i^>^ 3> 
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*»©~^;i^ctt£it^ 

5/f>^DtX^if5 dims. 



^±©fijffi©pjf|# 
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at#©«&H 

n>IBW&[ (N S i) fc^-TS-y^HS- 1 ?^ (N Ni ) ©Jt (N Ni /N s i 

4 . mtmmmmz^nz&z/ vn>m<D^vn >m^mzM-r^m 
imr z> ^ v n >w^mmz%-$%- y ^rjm^m^mmit £mis<tn%&5iz 

5. mnmmmte±mz&tt%isvn>m^m§k. cn s i) 

= y$r;MIFF*HR (N Ni ) ©f&!2Jt (N Ni /N Si ) ^UDfe±§<, 4^ 
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6. WR-ytnVtESS'V'&'fFifis MiB-y^l/v'UiM F flutes 

8 . MfESfe^ ^'J3>1E S O I I ^©^T 

U~v>T)Vm<D&m-2\%, 2 nm- l 0 nm<Di&mx&%m?k^3\zmm<D~y>r 

1 1- mz^ffi.(D3£m<Dmijm% (111) 
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mU~v^M)v^'mm&. v"j3>If©t (N Si ) fc^t* 
SXy$-;|*fP0ft (N Ni ) (Dit (N Ni /N Si ) *tl. lUD^Xy 

1 4 . fl&E¥i*#ffi#±te4fcirrs— «/ ^-;i/-> u -y-r FK©««ttx y 

©*«tt=y^r;PUy5 t 3a:nyy;^uu--r Ksd^^Si^i 3fctB»©x y ^ 



15. g&BB¥&#£i$#s« WRa*sVn>* IE*©** 

% i 1 3 fcfBm©xy ^>^& 0 

< tfe^rn^ i o&^trotj&B 1 3 fci3«©x y ^>^^. 

2 ©*«affiTffiffi««jK£&&s-r£ u +k ksj5Sx@ t-emi%T2>ffi$m 1 

3 feE«0I«;f>^j£ ( 



WO 2004/070804 



51 



PCT/JP2004/001315 



1 8. ^fsm9mm^x.m\z^xmmtsn^mu^vn>m\t7^jv 

-yfrJVmo&mtsfe, 2 nm- 1 0 nm©tSBT&3fi2&iI 1 7 telefax 
2 0. mB—yirJlisV-y-^Fmfe* -7^t^>j3>i$^t 

Fs^x^tT^T^if ^ 1 3 \zum<D2Ly^>!fjjm 0 
2 1 . huI3»«^ ~>u n s o i mmis&zss GO I 

2 2. Mf3S«©^®(DM^« (111) ®£^©®-e&3i»:^l 

ffilBxy$r)l,U y^fiaJK^ ^<DXI£|El#rA 0 ^~>^N i 2 Si 
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2 5. *MB4^#1Ktt#*, ¥^>U3X #^>'J3>, 

1 O0^#:^tfit^2 3 fc|B*&©Xy 5^>^;&j£ 0 

2 7 . it&fEx y $r;i^ U Kflitt, -> »J FSJft£jg n s & use 1 

2 9 . mmmmm^j:mz^xmm^n^mm-> u n >e &tmtB 

— ytrJVmo&mZU. 2 nm- 1 0 nm©IOTT&£fi:s£iIt 2 7 fcffiWftCDXy?- 
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